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(57) Abstract : 

PURPOSE: To record data at a high speed with the small capacity of a 
buffer memory relating to an alternate processing performed when a 
defective sector is generated at the time of recording in a disk 
recorder. 

CONSTITUTION: In the case of successively performing recording 
processings for the respective sectors from a data buffer 21 stored with 
the data to be recorded to a disk recording medium divided into the 
plural sectors, when the sector of the disk recording medium to be 
recorded is the defective sector incapable of recording, the data in a 



low-order area for which the recording processing is already performed 
within the data buffer 21 are defined as an alternate sector buffer 
memory 22, the area is secured and the data dl and d2 to be recorded in 
the defective sector are stored. After the recording processing is 
completed, the data of the sector which was incapable of recording are 
recorded altogether in the alternate sector provided in the disk 
recording medium separately. 

LEGAL STATUS 

[Date of request for examination] 28.09.1999 

[Date of sending the examiner' s 
decision of rejection] 

[Kind of final disposal of 
application other than the 
examiner' s decision of rejection or 
application converted registration] 

[Date of final disposal for 
application] 

[Patent number] 3136811 

[Date of registration] 08. 12. 2000 

[Number of appeal against 
examiner' s decision of rejection] 

[Date of requesting appeal against 
examiner' s decision of rejection] 

[Date of extinction of right] 08. 12.2004 

Copyright (C) ; 1998, 2003 Japan Patent Office 

* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1] When performing record processing of data one by one for every 
sector to the disk record medium divided into two or more sectors from 
the buffer which stored the data which should be recorded When it is the 
defective sector which cannot record the sector in said disk record 
medium which should be recorded The data which should be recorded on the 
sector are stored in the field to which said record processing has 
already been performed among the fields of said buffer. The alternate- 
sector art which bundles up the data of said sector which was not able 
to be recorded after termination of said record processing to the 
alternate sector separately prepared in the disk record medium, and 
recorded them. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In a disk recording apparatus, this invention 
has the description to bundle up especially by the buffer memory of 
small capacity, and have enabled it to perform alternative processing 
about the art of the alternate sector performed when an unrecordable 
sector occurs, when recording data on the disk divided into two or more 
sectors, respectively. 
[0002] 

[Description of the Prior Art] If it carries out whenever a defective 
sector generates alternate-sector processing, since the excessive 
seeking processing which accesses an alternate-sector field each time 
will occur and high-speed data processing cannot be performed, after 
information recording on a disk record medium, generally it is processed 



collectively. 

[0003] Drawing 4 shows the block diagram of the disk recording device 
which performs alternative processing. In drawing, 40 is a disk record 
medium with which it is divided into two or more sectors, and 
information is recorded, and when it is the defective sector which 
cannot record the sector of normal which should be recorded, it is 
equipped with the alternate sector used as a substitutional record 
section. 41 is the buffer memory section and has the data buffer means 
which carries out a temporary storage before recording the data 
transmitted by the host on the disk record medium 40, and a buffer means 
for an alternative to register the information about a defective sector 
when data are recorded and a defective sector occurs in the disk record 
medium 40. 

[0004] 42 is the disk memory section and has a means to read data for 
every sector and to record on the disk record medium 40 from the data 
stored in the data buffer means of said buffer memory section 41, and a 
means for the accessed sector being a defective sector, and recording on 
said alternate sector, when it cannot record. 43 is the alternate-sector 
allocation section and assigns an usable alternate sector out of an 
alternate sector. 

[0005] To the buffer memory section 41 and the disk memory section 42, 
44 is a control section to read-out or the disk record medium 40 of data 
which controls record, controls allocation of an alternate sector to the 
alternate-sector allocation section 43, and receives the address of the 
alternate sector assigned by the alternate-sector allocation section 43. 
[0006] In the disk recording device constituted as mentioned above, two 
conventional typical alternate-sector arts are explained. Since the data 
of the sector which was not able to be recorded according to generating 
of a defective sector are saved as it is as a buffer means for an 
alternative formed in the buffer memory section 41 as shown in drawing 
5 , the 1st approach is an approach of using the buffer only for 
alternate sectors. 

[0007] A data buffer 51 and the buffer 52 only for alternate sectors are 
formed in the buffer memory section 41. The light data to the disk 
memory section 42 sent by the host are once stored in a data buffer 51 
in order, and it records on the disk memory section 42 per 1 sector in 
order of storing after that. When the sector in the disk record medium 
40 which should be recorded is a defective sector, the defective sector 
data dl and d2 are stored in the buffer 52 only for alternate sectors. 
After information record processing ending to disk record media 40 other 
than a defective sector, alternative processing of the data stored in 



the buffer 52 only for alternate sectors is carried out collectively. 
[0008] The 2nd approach is an approach of using a table as a buffer 
means for an alternative, and drawing 6 shows it. A data buffer 61 and 
the alternative managed table 62 are formed in the buffer memory section 
41. The light data to the disk memory section 42 are once stored in a 
data buffer 61 in order, and it records on the disk memory section 42 
per 1 sector in order of storing after that. When informational record 
is impossible, the data buffer pointer of the data buffer 61 which the 
defective sector generated, and the physical address of the alternate 
sector of the disk record medium 40 are stored in the alternative 
managed table 62. After information record processing ending to disk 
record media 40 other than a defective sector, alternative processing of 
the defective sector data dl and d2 which remained in the data buffer 61 
is collectively carried out using the alternative managed table 62. 
[0009] 

[Problem (s) to be Solved by the Invention] However, in the above- 
mentioned conventional alternate-sector art, it had the trouble that 
mass buffer memory was needed at the time of the information record to a 
disk record medium. That is, by the 1st approach of the above, in order 
to make it the buffer only for alternate sectors of the immobilization 
prepared in addition to a data buffer not generate an overflow error, a 
field equivalent to a data buffer is needed at least. 

[0010] Moreover, by the 2nd approach, since all the data recorded on the 
disk memory section at the time of the information record processing 
termination to a disk record medium in order to put alternative 
processing in block and to perform it after a series of record 
processing termination must be saved at a data buffer, only the data 
buffer which can store the record data of a disk storage at once is 
needed. 

[0011] It aims at bundling up also by the buffer memory of small 
capacity and being able to be made to perform alternative processing by 
offering the buffer control approach shared as a buffer for storing the 
data which record the data buffer for storing the transient data on a 
sector when this invention solves the above-mentioned conventional 
trouble and it records data, and record the part on an alternate sector 
when informational record is impossible. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem the alternate-sector art of this invention When 
performing record processing of data one by one for every sector to the 
disk record medium divided into two or more sectors from the buffer 



which stored the data which should be recorded When it is the defective 
sector which cannot record the sector in said disk record medium which 
should be recorded The data which should be recorded on the sector are 
stored in the field to which said record processing has already been 
performed among the fields of said buffer. The data of said sector which 
was not able to be recorded after termination of said record processing 
are put in block to the alternate sector separately prepared in the disk 
record medium, and are recorded. 
[0013] 

[Function] According to the above-mentioned approach, when the data from 
a host are unrecordable, by registering the data which should be 
recorded on an alternate sector, it is a data buffer and is already used 
for the field which already performed record processing to a disk record 
medium among the fields where the data from a host were stored in the 
buffer memory section as a used field. 
[0014] 

[Example] One example of this invention is explained below, referring to 
a drawing. Although the configuration of the disk recording apparatus 
with which the alternate sector art in this example be apply be almost 
the same as the conventional thing show by drawing 4 , it be 
characterize by share the data buffer means which carry out a temporary 
storage before record the data of the sector specified by the control 
section 44 on the disk record medium 40 , and a buffer means for an 
alternative to store defective sector data at the time of defective 
sector generating in the buffer memory section 41 . Drawing 1 shows the 
processing flow when receiving a record instruction from a host, and 
drawing 2 and drawing 3 show the storing situation of the data to the 
data buffer section 41, and explain it according to an alternative 
processing flow below. 

[0015] 1) Prepare in buffer memory 41 by the sector which was able to 
define data buffer memory beforehand (Si). 

[0016] 2) Receiving the record instruction for a number sector from a 
host, according to it, a control section 44 sets up the number of data 
transfer sectors transmitted to the data buffer memory in the buffer 
memory section 41 from a host (S2). 

[0017] 3) A control section 44 will make the data for data buffer memory 
the number of storing sectors, if the number of sectors which should be 
transmitted from a host is storable in the data buffer memory which 
reserved the partition by 1, or compares with it (S3) and crosses the 
field of data buffer memory, if package storing in (S4) and data buffer 
memory is possible, makes the number of transfer sectors the number of 



storing sectors (S5), and stores it from the lower address of data 
buffer memory (S6). 

[0018] The condition of the buffer memory section 41 at this time is 
shown in drawing 2 R> 2 (a) and drawing 3 (a). The number of sectors 
which should transmit drawing 2 from a host shows the condition when 
package storing is possible in the data buffer memory 21, and the field 
where data are not stored exists. The number of sectors which should be 
transmitted from a host cannot store drawing 3 collectively in the 
buffer memory memory 31, but the condition in the case of transmitting 
by dividing into multiple times is shown, and the data buffer memory 31 
is altogether filled with transfer data. 

[0019] In drawing, when pi transmits data to data buffer memory from a 
host and it is not able to transmit at once It is the data storage 
pointer in which a storing starting position is shown at the time of the 
next data transfer. p2 is a data-logging pointer in which the location 
of the sector data with which record to a data carrier 40 can be managed 
within data buffer memory is shown. p3 When it cannot record because of 
a defective sector, the alternative data storage pointer in which the 
storing location of the alternative data stored in data buffer memory is 
shown is shown. The case of drawing 2 R> 2 and drawing 3 is located in 
the lowest address with which the partition was reserved in both pi, p2, 
and p3 as data buffer memory in the condition of (S6). 
[0020] 4) Seek the disk storage 40 to the physical address which 
performs record processing, and inspect whether sector data are 
recordable (S7) . 

[0021] If record is possible, the disk memory section 42 will read data 
from the address of the low order of the data buffer memory 21 and 31 
per 1 sector, and will record them on the data-logging medium 40 (S8). 
The data-logging pointer p2 which shows that record processing ended to 
the sector data carrier 40 at this time is moved to a high order side by 
1 sector data. 

[0022] Moreover, if the data which the disk memory section 42 read are 
unrecordable, the data for 1 sector are deleted from the lowest address 
of the data buffer memory 21 and 31, it secures as (S9) and alternate- 
sector buffer memory 22 and 32 (S10), and the sector data which were a 
record schedule are stored in the alternate-sector buffer memory 22 and 
32 to the address judged to be a defective sector (SI 1) . At this time, 
the data-logging pointer p2 carries out 1 sector data migration, and the 
alternative data storage pointer p3 also moves it to 1 sector data part 
high order side. 

[0023] 5) Set up the physical address of the following sector, and the 



address of data buffer memory, and repeat processing of 4 until the 
storing processing to the alternate-sector buffer memory 22 and 32 is 
completed the record to the disk record medium 40 of all the sector data 
stored in the data buffer memory 21 and 31, or in the case of a 
defective sector (S12). 

[0024] The condition of the buffer of this result is shown in drawing 2 
(b) and drawing 3 (b). In these examples, two defective sectors are 
discovered during record to the disk record medium 40, and the condition 
that the defective sector data dl and d2 were stored in the alternative 
buffer memory 22 and 32 by 2 sectors from the lower address of said data 
buffer memory is shown. 

[0025] As shown in drawing 2 (b), when ending with data transfer from a 
host once to the data buffer memory 21, the data storage pointer pi 
remains as it is, the data-logging pointer p2 is updated by the top 
address of the data stored in data buffer memory, and the alternative 
data storage pointer p3 in which having stored alternative data in 
alternate-sector buffer memory is shown is updated by the top address 
which reserved the partition as alternate-sector buffer memory. 
[0026] As shown in drawing 3 (b), when data transfer to the data buffer 
memory from a host cannot be performed at once, the data storage pointer 
in which the storing starting position when storing a host' s remaining 
data in the data buffer memory 31 again is shown is moved by the address 
secured as alternative buffer memory. The data-logging pointer p2 and 
the alternative data storage pointer p3 are the same as that of the case 
of drawing 2 . 

[0027] 6) In order to check whether the data which should be transmitted 
to the buffer memory section 41 from a host remain, deduct the number 
[ finishing / record processing ending and the storing processing to 
alternate-sector buffer memory ] of sectors from the number of transfer 
sectors in the above (S2) , and update the number of transfer sectors 
(S13). 

[0028] In the case of drawing 2 , the number of transfer sectors and the 
number [ finishing / record processing ending and the storing processing 
to alternate-sector buffer memory ] of sectors are equal, and it is 
checked that all the data that should be transmitted from a host have 
been sent. 

[0029] If the difference of the number of transfer sectors and the 
number [ finishing / record processing ending and the storing processing 
to alternate-sector buffer memory ] of sectors is taken, in the case of 
drawing 3 , the number of transfer sectors is larger, and it will be 
updated so that this difference may be made into the number of transfer 



sectors from the new host to the buffer memory section 41. 
[0030] 7) Repeat the processing from 3 until record of the number of 
transfer sectors or alternative buffer storing processing is completed 
(S14). In this case, this processing does not have drawing 2 and, only 
in the case of drawing 3 , the processing from 3 is repeated. In 
addition, the storing location to the data buffer memory in the 3 
processing in drawing 3 is from the location of the data storage pointer 
pi updated by 5. 

[0031] 8) When record of the number of transfer sectors or alternative 
buffer storing processing is completed, alternative (S15) processing is 
completed by putting in block the alternate-sector buffer memory 32 to 
the alternative address of the disk record medium 40 to which it was 
assigned in the alternate-sector allocation section 43 as an alternate 
sector, and recording it on it. 

[0032] Thus, when transmitting to data buffer memory from a host 
according to this example, even if it is smaller than the number of 
sectors set as said data buffer memory, and the number of transfer 
sectors bundles up in data buffer memory and is at the time at which it 
is storable Even if the number of transfer sectors is larger than the 
number of sectors set as data buffer memory and is at the time to be 
transmitted [ of multiple times ], the alternative art which can share 
the field used as data buffer memory as a data buffer of an alternate 
sector can be offered. 
[0033] 

[Effect of the Invention] As mentioned above, the alternate-sector art 
of this invention was shared as an alternative data buffer field for 
storing data until record was performed to the alternate sector at the 
time of generating of a defective sector in the field where record 
processing to a disk record medium was performed among the fields of a 
data buffer established in said buffer memory section, since the data 
transmitted by the host were stored. 

[0034] For this reason, as the buffer memory section, what is necessary 
is just coming to prepare by the data buffer field, and like before, it 
becomes unnecessary to form the buffer for managing alternative data, 
and high-speed data can be recorded now by the buffer memory of small 
capacity apart from a data buffer field. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The flow chart which shows one example in the alternate- 
sector art of this invention 

[Drawing 2] The explanatory view of the buffer memory in this example 
[Drawing 3] The explanatory view of the buffer memory in this example 
[Drawing 4] The block diagram of the disk recording device with which 
alternate-sector processing is performed 

[Drawing 5] The explanatory view of the buffer memory in the 
conventional alternate-sector art 

[Drawing 6] The explanatory view of the buffer memory in the 

conventional alternate-sector art 

[Description of Notations] 

21, 31, 51, 61 Data buffer memory 

22 32 Alternate-sector buffer memory 

40 Disk Record Medium 

41 Buffer Memory Section 

42 Disk Memory Section 

43 Alternate-Sector Allocation Section 

44 Control Section 

52 Buffer Memory Only for Alternate Sectors 
62 Alternate-Sector Managed Table 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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